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DESTRUCTION NOTICE 


WHY — To prevent the enemy from using or salvaging this equipment for 
his benefit. 

WHEN— When ordered by your commander. 

HOW— 1. Smash— Use sledges, axes, handaxes, pickaxes, hammers, 
crowbars, heavy tools. 

2. Cut— Use axes, handaxes, machetes. 

3. Burn — Use gasoline, kerosene, oil, flame throwers, incendiary 

grenades. 

4. Explosives— Use firearms, grenades, TNT. 

5. Disposal— Bury in slit trenches, fox holes, other holes. Throw 

in streams. Scatter. 

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF 

THIS EQUIPMENT 

WHAT — 1. Smash— Because of the small and compact nature of this 

equipment, the easiest way to destroy it is to dis- 
connect timer from the power source, swing it by 
the power cord, and dash it against the floor, the 
side of a building, a rock, or against the whepl of a 
truck. Smash it with a sledge, ax, or some other 
object. If no heavy tools are available, place the 
equipment under the wheel of a truck and run 
over it. 

2. Cut— Slash the power cord. 

3. Burn— Pour gasoline, kerosene, or oil over the smashed equip- 

ment and set fire to it. 

4. Bury or scatter— The smashed, burned, equipment. 

DESTROY EVERYTHING 


SAFETY NOTICE 

THE VOLTAGES USED IN THIS EQUIPMENT ARE SUFFICIENTLY HIGH 
TO ENDANGER HUMAN LIFE. PRECAUTION MUST BE TAKEN TO 
AVOID CONTACT WITH HIGH VOLTAGES. 
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Figure 1. Electronic timer , Photrix model 1528. 
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RESTRICTED 

SECTION I 
DESCRIPTION 


1. General 

The electronic timer, Photrix model 1528, is a compact timing device 
designed to control the exposure time of photographic printers, enlargers, 
or other photographic equipment by regulating the length of time of cur- 
rent flow to the equipment. The unit is 6 34 inches long, 3% inches wide, 
and 534 inches high. It weighs approximately 334 pounds. It is sturdily 
constructed and will handle loads up to 1,500 watts. The timer operates 
on 115- volt, 50-60-cycle, alternating current and consumes approximately 
30 watts in its functional operation. A time-selector switch provides 24 
time intervals from %o second to 55 seconds in two ranges of 12 steps each. 
A control-identification card fits loosely over the switches to help familiar- 
ize the operator with the controls. (See figs. 2 (§) and 5 (§>.) 

2. Detailed Description (figs. 2, 3, and 4) 

a. Chassis. The chassis ® consists of the top and rear panels and a 
subpanel. All functional parts of the unit are contained in this chassis 
assembly. 
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(1) Top panel (fig. 2). The top panel incorporates all the controls of 
the timer. The POWER SWITCH ® for turning on the timer, and the 
MANUAL SWITCH © used for making exposures longer than those pro- 
vided for by the timer, for lighting the equipment, for focusing, or other 
manipulation, are located on the rear of the top panel. The RANGE 
SWITCH ® for selecting the long or short range of the TIME SELECTOR 
SWITCH © is on the left of the rear section of the top panel; the PUSH 
BUTTON SWITCH © for making the exposure, is in the center of the 
rear half of the top panel. In the center of the front part of the top panel 
is the timer selector switch © , the pointed knob of which can be turned 
to any position of the 360° dial which is calibrated in two ranges of 12 
click positions each. The inner, or short-range calibration provides ex- 
posure from Ko second to 2% seconds; the outer, or long-range scale pro- 
vides exposures from 4 seconds to 55 seconds. 

(2) Rear panel (figs. 2 and 3). Two receptacles are mounted on the rear 
panel: receptacle J1 ©, a standard type for plugging in the printer or en- 
larger to be operated; and the four-hole receptacle J2 ©, utilized when 
operating the timer by remote control. The 5-foot power cord ® and the 
manufacturer’s nameplate @ , showing model number, voltage, and maxi- 
mum controllable load, are also on the rear panel. The lower section of 
the panel is pierced by a 2-inch louvre to provide ventilation. Two sup- 
ports ®, welded to the inner surface of the rear panel and extending 
forward, support the filament transformer © and the subpanel ©. 
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(3) Subpanel (figs. 3 and 4). The L-shaped subpanel ©, fitted with 
tube sockets ® , is braced at its front end to the top panel and screwed to 
the supports that are welded to the rear panel. The subpanel mounts the 
relay © and the capacitors @, as well as the two vacuum tubes, VI @ 
and V2 ®. 



Figure 4. Side view of chassis. 


b. Case (fig. 2). The case assembly ® consists of the two side panels, 
which have louvres <§> for ventilation, the bottom, which is made with the 
sides from one piece of sheet metal, and the front panel, also louvred and 
welded to the sides and bottom. The case is drilled and tapped for four 
/32 machine screws ® . Two of these machine screws screw into the case 
through holes in the front of the top panel; the other two enter through 
the bottom of the rear panel. The case, when attached to the top and 
rear panels of the chassis assembly, completely incloses the unit. 
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SECTION II 

INSTALLATION AND OPERATION 


3. Unpacking and Setting up 

For oversea shipment, two timers are packed in one case, measuring 
approximately 18 inches by 12 inches by 8 inches and having a gross 
weight of 40 pounds. The timers are completely assembled and ready for 
operation when unpacked. A location should be selected near the as- 
sociated equipment, preferably a table top, where the timer will be handy 
for operation. 

4. Preparation for Use (fig. 5) 

Since the timer is ready for use when unpacked, the only preparation 
needed before actual operation is to test the equipment. Plug power cord 
® into a 115- volt, 50-60-cycle, a-c receptacle. Throw power switch 0 to 
the ON position. Throw range switch © to the SHORT RANGE posi- 
tion, and turn selector switch © to Ko second. Plug cord from enlarger or 
other equipment into standard output receptacle J1 © (fig. 2) on rear 
panel of timer. After the tubes have warmed sufficiently (approximately 
30 seconds) push the push-button switch ®, and observe the enlarger 
lamp to see if the exposure duration is approximately %o second. Shift the 
selector switch © to various stops and test again. Test to see if enlarger 
or printer lamp burns continually when the manual switch © is thrown 
to the rear (ON) . Shift the range switch © to the long range position, and 
actuate the timer at various selector switch settings; check to see if the 
exposure periods vary in accordance with the readings on the selector- 
switch dial. No damage will be done to the timer if the wrong switch is 
thrown or two switches operated at the same time, but an erratic exposure 
in that particular instance may result. 

5. Direct Operation (figs. 2 and 5) 

a. The design of the timer makes it available for use either directly by 
use of the push-button switch ©, or by remote control from a foot switch 
or the platen switch of a contact printer. For direct operation no attach- 
ments are needed. Connect the timer as follows: 

(1) Make sure that the current supply corresponds to the data given 
on the nameplate of the timer, and that the load the timer is to control 
does not exceed the maximum allowed 1,500 watts. 

(2) Plug power cord of timer into power outlet. 

(3) Plug cord of enlarger or other apparatus to be operated into output 
receptacle J 1 © of timer. 

(4) Turn on main switch of controlled apparatus. 

(5) Throw power switch ® back to ON position. 
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Figure 5. Top view showing controls . 
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(6) Wait approximately 30 seconds for tubes to heat. 

(7) Adjust time setting by use of the selector switch © and the range 
switch ®. 

(8) Press push-button switch © to operate timer. The lamps will light 
and, after the predetermined time interval has elapsed, they will go out. 

b. When the timer has been connected and tested as outlined in a(l) 
through (8) above, it is ready for actual operation. Load the negative in 
the enlarger or printer and turn manual switch ® to the LIGHT ON 
STEADILY position to focus. Return the MANUAL SWITCH to 
NORMAL, then set the time switches to the desired exposure. Put sen- 
sitized material in the easel or frame and press push-button switch © to 
make the exposure. For shading, spot-printing, dodging, etc., use the 
manual switch ® . When work is complete, throw power switch © of the 
timer to the OFF position. 

6. Remote Control Operation (figs. 5 and 6) 

The timer can be operated by remote control in two ways: from a foot 
switch, or from the platen switch of a contact printer.' Each type of 
operation demands some simple auxiliary equipment. 

a. Foot-switch Operation. The use of a foot switch to operate the 
timer necessitates the construction of a three-wire adapter cord fitted 
with a four-pin plug at one end and a two-way receptacle at the other. 
(See fig. 6 ® .) In addition, the operator will need two standard attach- 
ment plugs in which the pins have been short-circuited and the plugs 
marked with caution tags. (See fig. 6 © .) With this equipment, three 
remote-control applications are possible: the foot switch can supplant the 
push-button switch © on the timer; it can take the place of the manual 
Switch © ; two foot switches can supplant both the manual switch and 
the push-button switch. 

(1) Constructing adapter. Connect three-wire cable to four-pin plug as 
shown in the diagram. (See fig. 6®.) Connect other end of cable to the 
two-way receptacle as shown. Mark the receptacle FOC and EXP as 
shown. Short circuit the pins of two attachment plugs and tag plugs as 
shown. (See fig. 6 © .) 

(2) Automatic timing from foot switch. Insert four-pin plug into remote 
control receptacle J2 © of timer. Insert one of the shorted attachment 
plugs into the outlet on the foot switch ordinarily used to connect enlarger. 
(See fig. 6 ©.) Insert power cord from foot switch into the two-way re- 
ceptacle on the side marked EXP. Plug enlarger power cord into ouput 
receptacle © on rear of panel of timer. Connected this way, the foot 
switch will actuate the timer to make an automatically timed exposure. 

(3) Manual control from foot switch. Proceed as above, except insert 
power cord from foot switch into two-way receptacle on the side marked 
FOC. Actuating the foot switch will cause the enlarger lamp to light in- 
dependently of the timing mechanism for focusing, dodging, shading, etc. 
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Figure 6. Remote control adapters. 
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(4) Manual and automatic control from foot switches. Insert short- 
circuited attachment plugs in two foot switches. Plug one foot switch 
power cord into two-way receptacle on side marked EXP, and the other 
foot switch cord into side marked FOC. One foot switch will now operate 
the timer for automatic timing, while the other will give manual control 
for focusing, dodging, shading, etc. 

Caution: Never use shorted attachment plugs in any other receptacle 
than that of a foot switch, and then only when foot switch is plugged into 
either side of the two-way receptacle. Do not insert a shorted attachment 
plug into output receptacle © of timer or a short circuit will result which 
may damage the timer. 

b. Operation from a Platen Switch (fig. 7). The platen switch of a 
contact printer automatically lights the lamps when the platen is closed. 
When using the timer with such a printer, time will be saved by making 
the platen switch actuate the timer instead of closing the platen and then 
pressing the push button on the timer. To operate the timer in this 
manner, the following equipment will be needed: 

1 four-pin plug. 

1 four-hole socket to accommodate the plug. 

48 inches of four-conductor, color coded cord. 

36 inches of two-conductor cord. 

(1) Constructing platen switch adapter. Connect the four-wire cable to 
the four-pin plug exactly as shown in figure 7 © . Connect the two- wire 
cable to the four-hole socket as shown in figure 7 ®, being sure to short- 
circuit holes 1 and 3 as shown. 

(2) Converting contact printer. Before making any changes in the wiring 
of the printer, determine whether the pilot lamp stays on all the time or 
whether it goes out when the printing lamps light. If the pilot lamp re- 
mains lighted independent of the printing lamps, the printer is probably 
connected as pictured in figure 7® . If the pilot lamp goes out when the 
printing lamps light, then figure 7® probably represents the hook-up. 
The following instructions for connecting the four-pin plug and four-hole 
socket to a printer are applicable to either of the two wiring systems. As 
indicated in figure 7® and ®, the wiring of the printer must be discon- 
nected or opened at three places marked CUT. "While it is possible to cut 
the wires where indicated and make splices, it is more convenient to make 
the breaks in a junction box, if there is one, or at the terminals of the 
lamp sockets or switches. Proceed as follows: 

(а) Connect adapter to printer as shown in diagrams. 

(б) Mount the four-hole socket at any convenient place on the printer, 
making sure it is within reach of the four-pin plug. 

(c) Insert four-pin plug into four-hole socket. Plug power cord of 
printer into a power outlet and turn on main power switch of the printer. 
The pilot lamp should light. Check operation of the printer. It should 
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operate exactly as it did before conversion, with one possible exception: 
the pilot lamp will remain lighted when the printing lamps are turned 
off, regardless of how it operated before conversion. 

(3) Connecting tinier to printer (fig. 2). Connect timer to power supply. 
Remove four-pin plug from four-hole socket on printer, and insert plug 
into remote-control receptacle ® on rear panel of the timer. The plug 
will enter the receptacle only when the large pins are fitted into the large 
holes. Turn shading switch of printer to OFF position. Throw manual 
switch © of timer forward into NORMAL position. Throw power switch 
© of timer into ON position. Set timer to desired time interval. Insert 
negative and sensitized paper into printer and close platen. The timer 
will turn printing lights on and off automatically. 

(4) Manual operation of printer. To operate the printer without the 
automatic timer, withdraw four-pin plug from remote-control receptacle 
© on rear panel of timer. Insert the plug into the four-hole socket 
mounted on the printer. The timer can then be removed for use else- 
where and the printer operated manually. 
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SECTION III 

FUNCTIONING OF PARTS 


7. Theory of Operation (fig. 14) 

a. General. Time intervals on the electronic timer, Photrix model 
1528, are determined by the length of time required for the capacitors 
Cl and C2 to become discharged through an RC (resistance-capacitance) 
network (points A to J). During the time the capacitors are discharging, 
the flow of plate current in tube V2 is blocked. When the capacitors be- 
come discharged, tube Y2 is no longer blocked; and its plate current im- 
presses a negative bias on the control grid (pin 5) of tube VI, blocking 
tube VI and permitting relay RY1 to open and break the circuit of the 
115- volt, a-c power supply to the photographic appliance. The rate of 
discharge of the capacitors is determined by the value of resistance 
shunted across them. Varying this value by the time selector switch 
SW5 regulates the discharge rate, which in turn determines the time the 
115- volt, a-c current flows to the photographic appliance. 

b. Cycle of Operation. Briefly, the cycle of operation of the timer 
is as follows: 

(1) Power switch SW1 is thrown to the rear or ON position, and the 
capacitors Cl and C2 become charged when the tubes heat up. 

(2) Push-button switch SW2 is closed causing plate current to flow 
through tube VI and close the relay RY1, which completes the 115- volt, 
a-c power circuit to the photographic appliance through relay contacts 
1 and 2. 

(3) The capacitors Cl and C2 gradually become discharged, permitting 
plate current to flow from tube V2 and block tube VI. This causes the 
relay to open the power circuit to the appliance. 

Note: Push-button switch SW2 can be released at any time during or after discharge 
without affecting the duration of the discharge. When the push-button is released the 
capacitors again charge after the discharge, but they are unable to affect operation of 
the relay until the push-button is again depressed. 

8. Functioning of Parts (fig. 14) 

a. Switches and Relay Contacts. (1) Switch SW 1 is the main power 
switch and serves to connect the 115- volt a-c line to the primary of trans- 
former Tl. It also completes the capacitor charging circuit described in 
paragraph 9a. 

(2) Push-button switch SW2 serves as the timer starting switch and is 
three-purpose in its functions: 

(a) The switch places tube VI in operation by closing the circuit 
through relay RY1 which causes plate current flow through the relay. 
Relay contacts close and apply a-c to appliance (contacts 1 and 2) through 
receptacle Jl, and hold the relay circuit in operation (contacts 3 and 4), 
permitting release of push button. 
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(b) The switch places tube Y2 in the circuit by connecting its cathode 
to point D through resistor R2 and switch SW1. However, plate current 
will not flow and block tube VI as the capacitors Cl and C2 are placing 
a negative charge on the grid of tube V2. 

(c) The switch connects the RC network across the cathode (pin 8) and 
grid (cap) of tube V2, preventing further charging of the capacitors and 
placing a negative charge on the grid. When the negative charge has 
leaked off, tube V2 will conduct and shut off tube VI, causing the relay 
to release. 

(3) Switch SW3 is a manual-operating switch which, when thrown to 
the rear or ON position, opens the cathode of tube V2 and closes the coil 
circuit of relay RY1, thus permitting 115- volt alternating current to flow 
to the appliance. When thrown to the front or OFF position the power 
to the appliance is shut off. This switch is used for dodging and focusing 
purposes, or for exposures beyond the normal range of the timer. 

(4) Range switch SW4 connects capacitor C2 parallel to capacitor Cl. 
This increase in capacitance when the switch is thrown to the forward 
position lengthens the time of exposure as read on the outer scale of the 
time selector switch SW5 to 20 times the length of the value on the inner 
scale. The range switch SW4 is thrown to the rear position for time values 
selected from the inner scale. 

(5) Time selector switch SW5 connects resistors R7 to R17, inclusive, 
in series with resistor R6 as desired to regulate the time length of dis- 
charge of capacitors Cl and C2, all of which combine to make up the 
RC network A to J. 

(6) Relay RY1 closes the power circuit to the appliance through con- 
tacts 1 and 2, also closing the coil circuit of the relay through contacts 
3 and 4 which parallels the contacts of switch SW2. 

b. Vacuum Tubes. (1) The bias control tube V2 (6F5) is a high-mu 
triode 1 designed for use in resistance-coupled amplifier circuits. It serves 
in series with tube VI to charge capacitors Cl and C2 of the RC network 
by conducting a half-wave from the cathode (pin 8) to grid (cap). It also 
serves as a bias control to the grid (pin 5) of tube VI, which operates the 
relay, by conducting a half-wave from cathode (pin 8) to plate (pin 4) in 
tube V2. 

(2) Relay control tube VI (VT-107-A) is a tetrode beam power ampli- 
fier designed for use in the output stage of radio receivers. It may be 
interchanged with Tube VT-115-A, the latter having a reserve power- 
delivering ability. Tube VI serves in series with tube V2 to charge capaci- 
tors Cl and C2 by conduction from cathode (pin 8) to grid (pin 4). 
However, its primary function is to provide plate current to operate the 
relay RY1. 

l A high-mu tube is one in which the ratio of plate-voltage change to grid-voltage change, required 
to produce the same plate-current change in the tube, is high. 
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Figure 8. Capacitor charging circuit. 


TL92200 


9. Electronic Circuits (figs. 8, 9, and 10) 

a. Capacitor Charging Circuit. The electronic circuits of the photo- 
timer perform the following operations in sequence : charging of the timing 
circuit; closing of the relay through the action of tube VI; reopening of 
the relay through the action of tube V2. As shown in figure 8, the charg- 
ing cycle begins as soon as switch SW 1 is closed. Since a d-c current flow 
is required to charge the capacitors, the rectifying action of the tubes 
permits operation on only one alternation of the power input cycle. Thus, 
electron flow begins at point E and returns to point D by way of the 
cathode of VI, screen of VI, point N, cathode of V2, RC charging net- 
work, switch SW1, to point D. This current will flow only when point D 
is positive, placing a negative charge on the grid side of the charged RC 
capacitors. The capacitors in the RC network are charged instantane- 
ously. It is the discharge rate that provides the proper delay in opening 
of relay RYl. 

b. Relay Control Circuit. The relay control circuit consists of 
vacuum tube VI and relay RYl. When there is a flow of plate current 
through VI, the relay is energized and closes contacts 1 and 2, transferring 
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alternating current to the output receptacle Jl. At the instant push- 
button switch SW2 is depressed, the plate circuit of VI, as shown in 
figure 9, is completed. Here again, rectified d-c current only flows when 
point D is positive. Thus electron flow begins at point E and returns to 
point D through cathode VI, plate of VI relay coil, relay contacts 3 and 
4, SWT to point D. When the push button is depressed, plate current 
through the relay also closes relay contacts 3 and 4 which bypass one side 
of the line around the push button. As a result the push button may be 
released immediately because it no longer controls the application of 
power after the relay is energized. Contacts 3 and 4 are called holding 
contacts as they hold the plate circuits of VI and V2 closed after the re- 
lease of the push button. The grid of VI is the controlling element of the 
tube. At the instant a negative potential is applied to the grid from the 
plate circuit of V2 (by way of resistor R5) the plate current is cut off, 
and relay RY 1 opens and disconnects the a-c line to the output receptacle. 

c. Bias Control Circuit. (1) The bias control tube V2 regulates the 
bias applied to the grid of relay control tube VI. If no bias is applied to 
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Figure 10. Bias control circuit. 

the grid of VI, the relay operates; however, as soon as negative bias is 
applied, the relay is de-energized. When the push-button switch SW2 is 
depressed the plate current of V2 is also closed, as shown in figure 10. 
However, plate current does not flow as the RC network in the grid cir- 
cuit is charged negatively. When the negative charge leaks off (depending 
on the position of switches SW3 and SW4) plate current flows. The flow 
of plate current through resistor R4 makes the junction point of resistors 
R5 and R4 negative with respect to the opposite side of R4. Since re- 
sistor R4 is connected between the grid and cathode of VI, a negative 
bias is applied to this tube which cuts off its plate current, de-energizing 
the relay. Thus the length of time the relay is transferring alternating 
current to the output receptacle is dependent on the discharge time of 
the RC network. Rectified plate current flows in tube V2 when point E 
is positive. Electron flow begins at point D and returns to point E through 
switch SW1, point K, secondary of transformer Tl, G-H of switch SW3, 
cathode of V2, plate of V2, resistor R4, to point E. Capacitors C3 and 
C4 maintain a reasonably constant plate voltage on the tubes by holding 
a charge during the negative alternations of the input cycle. 
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(2) When switch SW3 is in the ON position, the plate circuit of tube 
V2 is opened and the charging network is shunted by a low- value resistor 
R3. As a result, tube VI conducts and the relay remains in operation as 
long as the switch remains ON. 

d. Resume of the Cycle of Operation. (1) Push-button switch 
SW2 is depressed then released, causing relay to close and provide power 
to the appliance, and the capacitor charging circuit is broken. 

(2) Capacitors become discharged and current flows through tube V2 
to block tube VI, and open relay RY1. 

(3) Capacitors recharge, preparatory to next cycle. 
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SECTION IV 
MAINTENANCE 


Note. Failure or unsatisfactory performance of this equipment will be reported immediately 
on WD r AGO Form No. 468. If form is not available, see TM 38-250. 


10. Trouble-shooting Procedure 

a. Introduction. The first step in trouble-shooting is to localize the 
trouble by giving some thought to the possible source of failure. Second, 
having determined the possibly defective section, remove the cover and 
carefully inspect the unit for apparent defects such as badly soldered 
joints, broken wires, loose connections, bulged resistors or capacitors, etc. 
Third, make resistance and continuity checks throughout the defective 
section to isolate the defective part. 

Caution : Defective resistors and capacitors in the RC network must 
be replaced with units of identical value or the timing scale will be in- 
accurate. All capacitors in the timer are marked with their capacity. To 
determine resistor values, see figure 13 and paragraph 13. 

A defective tube, of course, is a common failure. The following trouble 
chart will aid in localizing the trouble and in finding the defective part. 

b. Trouble Chart (fig. 14). 


Trouble 

Defective 

section 

Probable 

causes 

Remedy 

Timer com- 
pletely dead. 
Tubes out. 

Power cir- 
cuit. 

Input plug PI. 

Inspect and repair plug. 

Switch SW1. 

Inspect and repair 
switch. 

\ 


Transformer 

Tl. 

Check transformer pri- 
mary and secondary for 
open circuit. 



Wiring. 

Check power and heater 
circuits for poor solder 
joints and loose con- 
nections. 

Timer com- 
pletely dead, 
blows power 
line fuses. 

Power cir- 
cuit. 

Short circuit. 

Check for short circuit 
across power input cir- 
cuit. 
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Trouble 

Defective 

section 

Probable 

causes 

Remedy 

Timer com- 
pletely dead; 
one tube on. 

Power cir- 
cuit 

Tube. 

Check tube and heater 
wiring. 

Timer operates 
continuously 
after switch 
SW2 is de- 
pressed. Both 
tubes on. 

Power cir- 
cuit. 

Switch SW3 is 
ON. 

Turn switch SW3 to 
OFF position. 


Relay RY1. 

Relay contacts stuck or 
shunted; repair. 

Charging 

circuit. 

Open or short 
in RC net- 
work. 

Check resistor network 
for open circuit. Check 
capacitors Cl and C2 
for leaks or shorts. 



Wiring. 

Check wiring of charging 
circuit for poor solder 
joints or loose connec- 
tions. 


Bias control 
circuit. 

Weak bias con- 
trol tube. 

Replace tube. 



Open plate cir- 
cuit, bias con- 
trol tube. 

Check resistor R4 for 
open or short. Check 
wiring for loose connec- 
tions or high resistance. 



Open grid cir- 
cuit to relay 
control tube. 

Check resistor R5 for 
open. Check wiring. 
Repair defects. 



Capacitor C3. 

Check capacitor C3 for 
short or low-resistance 
path. 

Timer com- 
pletely dead 
on both posi- 
tions of SW3; 
both tubes on. 

Relay con- 
trol circuit. 

Relay RY1. 

Check winding for open 
circuit. Check capaci- 
tor C4 for short circuit. 
Check relay contacts. 


Weak relay 
control tube. 

Replace tube. 
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Trouble 

Defective 

section 

| 

Probable 

causes 

Remedy 

Timing con- 
stant, or vari- 
able over small 
range only. 

Charging 

circuit. 

Defective part 
in RC net- 
work. 

Check resistors for open 
circuit and capacitors 
for short or leak. Check 
switch wiring. Repair 
defects. 


11. War Department Lubrication Orders. No lubrication is required for 
this equipment. 

12. Moistureproofing and Fungiproofing (figs. 11 and 12) 

a. General. The operation of Signal Corps equipment in tropical 
areas where temperature and relative humidity are extremely high re- 
quires special attention. The following items represent problems which 
may be encountered in operation : 

(1) Resistors, capacitors, coils, transformer windings, etc., fail. 

(2) Electrolytic action takes place in resistors, coils, transformer wind- 
ings, etc., causing eventual break-down. 

(3) Hook-up wire and cable installation break down. Fungus growth 
accelerates deterioration. 



Figure 11. Preparation for moistureproofing and fungiproofing, side view. 

~b. Treatment. A moistureproofing and fungiproofing treatment has 
been devised which, if properly applied, provides a reasonable degree of 
protection against fungus growth, insects, corrosion, salt spray, and 
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moisture. The treatment involves the use of a moisture- and fungi- 
resistant varnish applied with a spray gun or brush. Refer to TB SIG 13, 
Moistureproofing and Fungiproofing Signal Corps Equipment, for a de- 
tailed description of the varnish-spray method of moistureproofing and 
fungiproofing. 

Caution: Varnish spray may have a toxic effect if inhaled. To avoid 
inhaling spray, use respirator if available; otherwise, fasten cheesecloth 
or other cloth material over nose and mouth. 



Figure 12. Preparation for moistureproofing and fungiproofing, rear view. 


c. Step-by-step Instructions for Treating Electronic Timer, 
Photrix Model 1528. (1) Preparation, (a) Remove four screws holding 
cover to chassis and remove cover. 

(6) Make all repairs and adjustments necessary for proper operation 
of the equipment. 

(c) Clean thoroughly the equipment to be treated by removing all oil, 
dirt, rust, or fungus adhering to any of the components. 

(2) Masking. Cover the following components with masking tape as 
shown in figures 11 and 12. 

(a) Contacts (§) of a-c line cord Plug PI. 

(6) Contact points ® of push-button switch SW2. 

• (c) Armature and contact points ® of relay RY1. 

{d) Holes <§> in case of time selector switch SW5. 

(e) Contacts of the two receptacles ® in the rear of chassis. 

(3) Drying, (a) Place components to be treated in heat chamber. 

(b) Bake from 2 to 3 hours at 160° F. 
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Notice: Do not exceed 160° F. If wax should begin to melt on any of 
the components, decrease temperature and increase baking time ap- 
proximately 1 hour for each 10° drop in temperature. 

(4) Varnishing, (a) Spray three coats of Lacquer, Fungus-resistant, 
Spec No. 71-2202 (Stock No. 6G1005.3), or equal on timer chassis and 
inside of cover. 

(6) Using a brush, apply lacquer to those portions not reached by spray 
gun, making sure that all components are adequately protected by 
varnish. 

(5) Reassembly, (a) Remove all masking tape. 

( b ) Replace cover using the four original screws. 

(c) Mark case “MFP” with date of treatment. 

Example: MFP 12 June 44. 

(d) Check over-all performance of timer. 
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SECTION V 

SUPPLEMENTARY DATA 


13. Resistor Color Code (fig. 13) 

In replacing defective resistors in the electronic timer, it is essential 
that replacements of the proper value be used. The accuracy of the timer 
depends on the resistance in the RC network, and substituting a resistor 
of the wrong value will make the timing scale inaccurate and therefore 
useless. The resistor color code (fig. 13) permits evaluating a resistor by 
its colors. 


RESISTOR COLOR CODE 

OLD STYLE NEW STYLE 

da cab abcd 



OLD STYLE 

COLOR 

NEW 

STYLE 

BODY A 

INDICATES FIRST SIGNIFICANT FIGURE OF 
RESISTANCE IN OHMS 

BAND 

A 

END B 

INDICATES SECOND SIGNIFICANT FIGURE 

BANO 

B 

BAND OR DOT C 

INDICATES MULTIPLIER 

BAND 

C 

END D 

IF ANY, INDICATES TOLERANCE IN PER CENT 
OF THE NOMINAL RESISTANCE VALUE. IF NO 
COLOR APPEARS TOLERANCE IS - 20% 

BAND 

D 


COLOR SIGNIFICANT FIGURE 


BLACK 0 

BROWN I 

RED 2 

ORANGE 3 

YELLOW 4 

GREEN 3 

BLUE 6 

VIOLET 7 

GRAY 8 

WHITE 8 

GOLD 
SILVER 


NO COLOR 


MULTIPLIER 


I 

10 

100 

1,000 


10,000 

100,000 

1 , 000,000 

10 , 000,000 

100 , 000,000 

1 , 000 , 000,000 

0.1 

0.01 


TOLERANCE 
PER CENT 

( IF GIVEN ) 


5 

10 

20 


Figure 18. Resistor color code . 
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(REMOTE CONTROL) 
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Figure 14 . Schematic diagram for electronic timer y Photrix model 1528 , 





14. Maintenance Parts List for Electronic Timer, Photrix Model 1528 
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a-c 12.5-amp; one set -fa* silver contacts, 
110 v a-c 1.5-amp; single-wound coil, 50-v 
20-ma, 1,850-ohm; instant-acting; one No. 
8-32 mounting hole; part of Electronic 
Timer, Photrix Model 1528; “V-Mail item”). 
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♦Indicates stock available. 

fCapacitors may vary slightly in different equipments. 
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R 16 3Z6780-1 RESISTOR, fixed: carbon; 800, 000-ohm±5%; 1 * See 

/4-w; long x diam; IRC BT-3^; note 

(bakelite insulation; two axial wire leads 
l'A" long; part of Electronic Timer, Photrix 
Model 1528; “V-Mail item”). 
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Indicates stock available. 
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